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Structure Freeboard 
 
Per IDM 203-2.02(04), there is no freeboard requirement for a culvert.  However, per 203-
2.05(03), for a three-sided structure, there is a 1 ft minimum desirable freeboard.  The 
proposed alternate 3-sided structure meets this requirement for the 1% EP. 
 
Sumping 
 
IDM 203-2.02(10) requires all culverts over one of the Waters of the United States to be 
sumped to satisfy IDEM Water Quality Section 401 permit requirements.  This will allow the 
stream bed to fill in with silt over time, resulting in a natural bottom at the structure.  For box 
structures, the required sump depth is shown in Figure 203-2E.  Based on the soil type and 
structure span, a 12 in sump will be required for the proposed structure.  
 
For constructability, the structure will be constructed level and the change in flowline 
elevation will be accounted for with a varying sump depth (i.e. the sump depth will be greater 
at the inlet than at the outlet). 
 
Scour Protection 
 
The Q25 outlet velocity for the proposed structure is 3.1 ft per second.  Based on this value, 
Revetment Riprap can be placed at the ends of the culvert in accordance with IDM Figure 203-
2D.  
 
Hydraulic Data Summary 
 
A 16 ft x 10 ft (9 ft opening) reinforced concrete box culvert is the recommended structure 
with the following hydraulic design parameters.  A 16 ft x 11 ft (9 ft opening) 3-sided arch-top 
structure is recommended as an alternate structure. 
 
Drainage Area       = 1.29 sq. mi. 
Q100                       = 370 cfs 
Elevation @ Q100 (Downstream Inv. + TW Depth)  = 847.13 NAVD 88 
Proposed Backwater      = 0.15 ft. 
Velocity @ Q25       = 3.1 fps 
Waterway Opening Over Road (Road Overflow)   = 0 sq. ft. 
Gross Waterway Opening of Proposed Structure Below Q100 = 101.3 sq. ft. 
Gross Waterway Opening of Alt. 3-Sided Arch Below Q100 = 101.2 sq. ft. 
Minimum Low Structure Elevation    = 849.80 NAVD 88 
Skew        = No Skew 
Existing Velocity @ Q25      = 3.1 fps 
Existing Waterway Opening Over Road (Road Overflow) = 0 sq. ft. 
Existing Gross Waterway Opening of Structure   = 101.3 sq. ft. 
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Existing Backwater      = 0.15 ft. 
Existing Low Structure      = 848.51 NAVD 88 
 
Preparer Contact Information 
 
Aaron Isch, P.E. 
Engineering Resources, Inc. 
(260)451-9702 
aaron@eri.consulting 
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Southwest (Upstream) Face of Structure - Looking East 

 

Looking Downstream (Northeast) Through Structure 
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